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mmmcrMM] 

i if i ] mm nmm<7) r yTi-mmcowmtrmz 

>y-;wo^ i mmzm 1 wig^aAt-s i a as* sjjsjb 
-wai^ > y-;^^2^sc^2«)jt^?±A-r^ 1 5 

tf>±iEJB 1 3TtLt$2 £»ciES LT . 
*#:<7>ftffi^#«Jl £■ feHi t . JJBJS 1 BLVm 2 wfitli 

[ff*IJ?2] ±E»iaVflS2««Jfi(i, Xfl/Vt 

L X m l ftt«B 2 <n v ^-WLdH^WJltt . Mffi^Jn § #i 

±Mmmw&fo<D-mft*j}^--s-h^?->tLxw. 
m^tLtz^m^mt Lxm<m i w^nm £*u 

±IBIi***#:{±. 2^g -y NcOltm^Ta-feXtJ: 

v^xiz&^x&mzttmi-mmxfc&ztz'ftm.t 

fltM^iHSf^v HfcSBlW-iSBBHilli: LTffUfr** 
*r**tfM *JM 3 izafflco r yf A§tS 0 

u 

-±iEf^*flt£#:ti. 2 ^ 3 <y h<7)|f tHj^Tn-feX^ 

mcommy^xiz^x^m^^m-hmmxh 9 , 



irtht^cm^mm.n^ix & msm 6 izmmcom 
[ mmi s ] t«£M4 , m 1 

F-fe -y K 

±Mmmtk*mzi^ ismmco^m^-^ y t aim 
fisioAK^-^ h k ffmtzx-f- ■y-rmm^miL-r^fz 

[0001] 

r^fttffi*. .i^TVT-^ii. ryT-^stw® 
am) tui<*«7wixi±it, m^zryi- 

(P I FA) t LTjH6*i"CV^4. 
[0002] 

isntcu. witr, n o k i a 2 1 1 0 tv^siswi 
gecryr-rtimi. w^tr. Nokia6iiotv^ 
*msiA«i. n o k i a 8 8 1 0 k^ommm&cr,^ 

1S«£?S5eU <rw«K«{4. P I FAso«t±Sr<-X 
3 y{4, GSM(0900MHzf^(77/ l Jy^89 
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0-9 1 5MHzSt>T^>-iJ>-^9 3 5-960MH 

Wt^i^StLi. P I FAco^WWr+ffiJi. 3 2X2 

0X4 mmtiM^SfLS . 

[0003] W095/24746fll 20C9HMW 

GSM900MHz ^ «<7>^ t^f^f h Jg.— =£J*T V f"f- 
Sfi*. ^t±OtSHIiif<0--9f**IIfe*t-4 

i t tc ± o r AKJifc^ ^ - >»j£ § *is . i o«fcfe 

(2. y^^-r^a*^ r^nw^. Ayf-(j kv>3 
[0 0 04] *II|!f#frffl5, 7 64, 1 9 0^11 M 

Tu^XlZtatX , 2^3 -y H«if7D-lrXS:ffifflt 

[0 0 0 5] C. R. n-^i/l-MR. D . A-f-x 
#ct) r-fill&fA9 0 0/1 8 0 OMH z f&fftcjt Lfc 
h=5:P I FA (A Compact PIFA suitable for d 
ualfrequency 90071800MHz operation) j tM~t&Wf% 
fiK I EEE h7>9'7i/a >X ■ X> ■ 7VrtX ■ 
ryK-rnA't'-ygy, 19 9 8^4^.^46 

5, 7 6 4, 1 9 0#fcfBttS*iX:fMg#fcJ: OWjMx 
ittW, 3«T>-f"^«fct<7)S^SaStS&I^LT^ 

[0 0 0 6] X. Z. D. HSt/P. S. i£—ivm<n 
^ —SMWM.CO^-MWMM F -7yft (Dual -Frequency 

Planar Inverted F-Antenna)j kll^SI&lfc^ I EE 
EF? >"f ? 3 >X ■ ■ T>7")~X ■ T>Y- ■ 7° 
UfSjr— -/ 3 y, 1 997^10fl, $45t, $10 

T^O. f^loll 9 0 0MHzf)^5D)t*£7)fiJI 
^"•yf-Sr^pf-^icOT-feS. iW^yftii, 1800 
MHz^iS^&tvt^Kff^fc LT»<fcftt9 0 0M 
Hzf«^l/4 L?IXO -y bj&^ftJtfefL 

T ^4 . 2 ocoftKS^P \iX rt-y h cr>Jg;&TmS.mMZ 

[0007] 

K-fe >y hco** t'* -y £ t 0>TS *JK» 



[0 0 08] ifoaw(i, T>-T-^#;^^M3t-r4 
itm^-y-;^^ i £#0fci& i mm£'&A-t& J; 3 ^ 

l»#£3ri:LT*2SiSft:K«LT, 

n L-cmis^T^x^ >y ^ ^y s-^fmgp^ t ±t^ K r, 

4. 

[0009] nwiBU. ^fi/y^yv-i^M^n 
t. i»^7>ft*ftii %iKrf*ttfc*L. mm 

[0010] Ht. flaHcoAR^-^K** 
IWffit LtftitS 7yf 7Sit*ffltS!tfe«7 
yft*f*^tl.iS t ;^>T^-r+*#»iHi, IS 

-yt LTteS£^itK#FFffik LT»<S51^«W 

e 1 1 w-r s . i oism***(± . 2-/3 7F <7>» miss 

&Wm?t>*). fUH2yg -y htttfflS*l*tm 
-X. fyUt3\ 7*4 77^7^7DWftl -enfe, 

[ooii] mmfa^mi. ry^-^zm-^wmm 

t LTM<&mis-AFlZXl--y7°{%i!?Zn$>C0t>Wt 

l\k tot. is—foFRVTyr-j-te. n^mcom± 

[0012] BW****JCW&Jei!KTSTy-r^ 
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[0013] ^mzxhry^-i-mmcnjitz^nm 

[00 14] 

[ f&BjtosiJfc>m« ] h i (s . i § mmmcoM 

h a *f^L^^JWJ,tc=fc^«l£«l{i. -tr/l^-*-y 

[ o o 1 5 ] if* u^sqbbjb tcwur. ^-y\°. y f 2 

14. 7/P7T-*->'J -y7*-b IX colli 
— 7°7i:. 2~OCDVyh*~8t^ 2o<?)a— 
-9 b. i-V^y—i/ay*- 1 OtJffl,. V7 h^f 

- 8 coimmmn . ^-sotcifcfcifari/'f 

{4. 3WkXf4£Ii=i-/t^5I£L£: i 9. 3-/t-£»T 
[0016]H2I1 *f£St«iffi U^XHBHBaftb 

L^Wrfe^i4. GSM900MHzWGSM180 

omhz*7 hv-pizm&Lxtfimzti&tiK %>-hh 
^. *^(4s «<^«s*«y hv-rizmmLxmrn-? 

hc\bhX%h, Tatvtiaii. jaTfcBWfcj*^. 
■6iSB/*3IIIB 1 9M7>ft 2 0 SrgTfr =5r*xh. 

[0 0 17] v-f ?n*>-6(i. jl— foxt-f^r 
•J-n^ft^fcSBJtU £<7>ft-f-J4. A/D3yA-^ 

(HS*f) t'A/DM^^tt, #WSt*l 4fc 
tscvcxt— ^'xyrj— K$jfx|> 0 xyrj— K§n.>t 
Xb°-^-{I-^(4. Witf, GSM?-St;PV7f')i 
7£t*-W7-n-fe7tl 8-N|SSSii4. X. T 
D-t:7tl8il RAM^'J 1 7 aSt/757xaR 
OM^t'J17b, SIM^-K16, f-fX7H3 

aoJiaJ-— -y h^CM y^-7i-fXtf|£tl> t w 
j^gfcfrl4(4. 7n-l!7tl8HD/A3yA-^ 

-ff3- k-ts . 

[0 0 18] S3. 4&V53&»^<»3&»*j: 

YIAb. &m^?->A 1 j&*»M§iifc»****4 
0fc£fi;i. ^Mv^-y(4ft^^FHt LT»< . r 



l/yMlBMR (PCB) 2 1(4. la^^tLTV^v^SR 
0*ftttUiftfc£!*U ^LTj/-4^2 4(4. £^<D 
MC«t 5 f ftgftat^ E MC y-^ y t L 
TffifflSftS, ^-;t-H24(4. -toJBBfci&^TPC 
B 2 1 WSilWSitSBlltSfL. ^ilife. 5"— F 2 4 {4. 
7Vf tWfttWffii LT^ILTViS. a^^22 
oayjtt&JRP 2 3 j&* P C B 2 1 te¥Hff(t § ft. * L 
TPCB2 lC0ll^:SixTV^V^RX/TXM^^. S 

mt°>A3zmxT>^i-*fa3ftAoizmmL. mm 

^^4 3(4, 1 b 3 b l/> F&rtSPAS 

ltgK4 2^Wt->g>. 

[0019] mMmco±mmzTyr-rm^tmm^ti 

[00 20] H4*^HJfe*^i: oC, i>—)VV2A 
(4. WM^#M-CttLT£*l£Sa^£fcft^* 
C077^i^2 5£*-LT^So i-— /VF2 4J4. 7v3 0 
ZM&XfV i-f(:J:^PCB2 ltHJtSftS. ^ 
-/>F 2 4t(4. St, E^StlT^^^S I M^r- F 
3^-^^<5 r )^y>^-Klg|52 6^(t^TV^<, S IM 
#-F(4. WaJgR2 6<7>i8aEH£*U ^LTElTK^n 

;PK2 4^±«tii, ry^i-commv-mb lxm<¥ 
mmm 2 1 mm^ti. £ ««wfc:t> jcfliat 2 9 *«sjt 

tft. Z\tl%mLXTyr-1-^*77 2 2tfm/h. H 
fc, WIS2 7!±, 7yft**4 0cO/tfI (±«) 

20tfOW^ttXTU>'^«gE2 8t*L'CV^ 0 
[00 2 1 ] @6S.y ; '7t{4T>'^**4 OipmZti 

xt3<o, ±mm (117 ) ipkiijfoip&zstz* ryr-i- 
co&n&A 2(4. &M**?-yco&m4 5<7>9&Btiizm 

a^ilTV^S. 1^4 2(1 7yft*ft4 0?)fii 
A^SWS^>yJrSS#t LTtaft^tL. PCB21t7 

Jti6t^«ftgP4 4 t0ffiJ«(cM«-t-S. . 
[00 22] #MyN°^-V4 1 CO^WmA 5 (4. ±X 'J 
v b A 6 b , £ct)±X >J h 4 6 c^+rBlcO 1 
^UStTS/h^^rx 'J -y h 4 7 t c7)r H 1(C®)3fe$ixS . ± 
X'J -y F4 6C7)S$. ^^JlHIS$i4. T>-T"7- 

«2o«*i i 4 8av4 9cnimmmuz±% <m 
w-t&> ^ma 5(4. ft3raa&R»a-3 9 jit2o 

Ojfc#tS^48JttX4 9i:3blx>-h-C"fcS„ #4 LVn 
Wg^ffiT"(±. 20««f4 8M4 9(i, 
GSM9 0 OMHz-fffeSIS.^'l 8 OOMHzfiCff 

[00 23 ] 9 0 OMHz^tfcft&MW^ 8cO 
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52tf%>~>x. mmmm. (^pax^-t) tfxv -y h4 

[0 0 24] xy >y 14 6^ffiW4, ffiWBi:^* 
ttlS^58 (06) ^Kt^tLtV^, 5 8 

ti, GSM9 0 0MHztf5^iR«IWfcS»iJ^*. 

b^hssp t iifi t «B«j®t*» a^s as b , 

«fBS-&5 8*»flMDS*L, iiUCiOs GSM90 0M 

h z o^fgjM&an^f . 

[0 0 2 5] GSM9 0 0MHzitJgfg^4 8C0iSH. 
EAWCJi, ^<7D*SJ4, GSM 9 0 0MHz(?)RiMIS 
»£*fLT8t£Sih.*. GSM9 0 0MHz4±ii*^-4 

[00 26] #S3tff 4 8C0^5 9i)^Mib\ 9 0 

5 9fi, JX'J «y 14 6CDmn&cryttj£X"l 8 0 0MHz 

U «y h 4 6«MP«CBK^4«tlljSk Wlffl^t^jWa 
< & S £ „ ft® 5 9 z> £> Sttl^^cOfe^SS < 

9 0 0MHz 4 8 fl55H«**JS*' 

[00 27] X'J >y h 4 6(50^—^^.-09 0 0 MH 
z ftJEafrf 4 805«*jWEI * ( S§*tC|6l*»oT m^iftOP 
-tt) b. mfflmi1Wkktz.Z:&Z.b&W&Zti£:. 

[0 0 28] XVvh4 6<7>&Z* mz. ^COfflWiZ. 

[ 0 0 2 9 ] XV -y lorfiti, £M^I£&VW#OM 
*Sr?*7E-r-S . X y -y h 4 6 z^ffll >JI b\ 9 0 0 M H z 

§ ( x y .y n 4 6 <afflHteifHTaBh.*«a<^5E&Wr 
8r£-fc =t V ) o 

[00301M, xy 7 f4 6ii ft*jf lJf#^f#S =fc 
otiSff^ixS. L^LSr:^, rtKOJ&l^x 'J -y h 4 6 

« . ffiv ^ftSMiisaav^ffiv vf £ t & i b tm 

rtHi, r>-f^**^}f^^»^]R i 9®<E«g|5 6 8 

£■ 4 8 t, it £ i t fc i 0 , m M-t & i 1 

4. dfili* jaiB^$3& t «llD-r5fcftt:«?4 80ftffi 



[00 3 1 ] H8^-rJ:ot;. XU -y N4 6£®|S|@|5 

#66 T**l> 6*4 b , £&fflia8&ft<ffi < 4 5 . ±at# 

4 6 bmm&tte e bcom^mt. mi9 omn 1 1 

6\f "!E^ "\sl2* Tfo&comitLW 
[00 32] j^MiX, XV 714611 M 9 lZ7]k~ti. 
o tc, TJj£.mV*ttto6 7 b LT«JHBS-&»5 8^ 
fc^ft^>a«» 0 IM, 9 0 OMHz«»0^*«4« 

[00 33] 1 80 0MHz^(.Cfc{f^KSt«^4 9 

4 7 ^«*ojfi o co&mmmmft 3 9 ^iiB^-s . m 

2 XV 7 14 711 GSM9 0 0MHzf«CfeHTf 
JSrfUiiJaL. fLTGSM1800MHzfim> 

tt. MuzfrWBx^zoiz. *mmm s irt: r )mBL 

[0 0 34] ^COX'J -y h4 7C0rfl{i. GSM 180 0 
MHzW*Cti^T»«rtlCI«it3fcST. X'J >y 14 

So |S|H$t, «y GSM900MH z^ii 

^ftK*^4 8^W»*«iH-4. **tffc, X'J y ht3 
(5, 0. 8mmgJK«ft/jNrtli;. 4. 2mmgJKOft§ 

btl SJ 3-£t>ti&. i(7)*/hrti{l 2^cDi±Mm^-4 8b 
UV^HBBMrtt. S^a >y l«7ntx»S 

{S, 9 0 0MHz^J|§W#iSrtlt, 1800MHzf« 
Of d# t S S . X V >y b 4 7 z>MV ^ii if, 9 0 0 
MHz#«tCfcftS^«rH^< . 1800MHzfi 

[00 3 5]^7ff*6 1ll 9 0 0MHztS^ 
MffiiOl 8 0 0MHz^75-5 4C)S§*UJ:5t^ 

m^h^bizxn. 2^<?)mm$tm*WMi!:-?&« x 

V vY47<M&hil*» hUft6 l boM<^-AW^~> 

bmtftm*tt&, 

[00 36] 180 0MHzS«(7)4±iif4 9il T 
y^OSttWffii: Ltl<y-;lK2 4(;^TS 
fi$tl-S»SI§H5 6T»l». AIMtStuttryS 1 
14, 180 0MHz#«cO*Sa«9R*Tff, JE-U'Cr 
yf+Jy-/H^24/PCB2 1 C&Otf ft S 

a*<4, (H6^y ; '7^Epc) ^eys i« 
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hXfoh. 

[00 37] T>"r-fS:^— )VY2A\,ZW£thiZlsb 

;P H 2 4 'vcDX-h >y 7TBr££ SHirT £ . 
[ 0 0 3 8 ] 06 £#Htt*Uf . gitt*r5- 5 4 
12 . S^— ;H« 2 4 |C -o T 3ffil>" 4 fit AStt^ n° ^ - y 

{2. 180 0MHzWW9&SWiHft***'U 

[oo39] ^mz^ mem/ 7 ^mum^-try 

T-^*#:4 0t2, 2>-h '•/ hc^J^Tn-teXtCfc^TT 
tBKBTli, 2ya-yh fcffiffl § fl& 7° 5 Xf - >y ? *m 

>! <7> J; -3 &7° 5Xfy? :fcfl£i7)3IHt2 . izJK^MI ( ^ 

rmf^ti&mtTyxi-y ? commit. x-y*ztix 

[0 04 0] ABlttWPHi, 3^fH/*5Xfv^ 
0>»fcft*U T>r"i-cr>x b 'J yTyjyb LT^ffl 

^&{2. XARECt^3fiSi«t7yft*ft4 

£tti&AC iiltf, arec S- 1 3 1 

{ G F 3 0 % ) St/'X arec SP-150 (GF3 
0%) glya-y W12y 3 7M:ffifl 

'jxt^y (sps)t*4. WB&xm*irr&%w> 

WW, W*.(f , mh5 (Questra) Q A 8 0 2X(2 
flf^A XV (Catalyzed) SP S RTP4699X7 
9 0 0 7*fleffli-4itt>-CS6. 

[0041] ry^AtcSffl^s^^ffisit LXt&m 

#^»«M$ttiC»#£aU3^. X a r e c S - 1 
31 (GF30%)Sy'Xarec SP-150 (G 
F30%) li, ASTM D 5 7 OxX hTfffit-iiX 

tr» 24 f^m^tz d ^^hrjdww 0.05 %t-$> h . 
[oo42] s^wfc. i*L^.sw*tm«owtt«, * 



tfflfci, ±fcl/t, 3. 0&UL3. lorawc 

w&b<m<»mk£&m*ws+ . set. Rm^m: 

fc<t&*#«#£t2. f«it*tttl:f L < 
[0043] *^BJ«iif^ U^gfBBIBfc: ±*Uf , -tfB 

t. zcomz. mwcD£m^?->*m±t?>tzMzff 

[00441114 ( a ) (2. »JfJJ«Jgro-t:Xtf03£* 
W*a»**^-. * 1 gtHfc LT . m 1 &tXS*S2 COSSE 

^#^7 loiavio 2<rm^mmm^tih , zco 

^EPAT^-r 2 Hi i y— ;u 12 0 £H2 
>y-;n 2 1 i:it>ii^ tf?»tl> ; J; t J; o TMSix 
h. %\V—}\>\ 2 0 {2, 2OC0I1I— COM3B# (H2<?D 
»frl 0 2&V1 0 6) £3fU fLT^2 7-;H 

2 1 (2. 3 o<offlaw (s§3 comga-ft 1 0 3 1 , **itc 

li^t-S2 0£7)miSg|5^1 0 1W1 0 5 ) **LT 

^4. missel 0 iat«S2saft»-i 0 2ti-3-c 

h ) . ZtLfc* 0, HI 1 0 OAfMStil. 
(**0|gM^J^K(2. El 1 4 ( a ) mt < b ) -C12, 
HI latf 1 2C*^"SBlK)»ttt^fcLTlir#'ftStl.T 

JR-ftTn-feX^^-r^M^R^^. ffifll(2, HIS 
»»10 1 tfStt^^AP 1 0 4 ^gTaASfL 

So 

[ 0 0 4 5 ] ifcWCs 014 ( b ) (C^RIB X'^~t X 5 
iZ* 2-OC0y—)Vl 2 0M4 2 l^iRSil. H2^0 
MgP-^1 0 2tcHl*frgE^l 0 OaWMWSn*. Vfri 
X\ 'y-/H2 0li H2c7)Sg|5*l 0 2* t 4'*<OW3 

commft i o 3 i:fi^jft«jt^-s 2 a t^usn-s . ^ 

ftibMgfrfr 10 2M'10 3I1 

w^r>^AAfrgi5^4 oo^«^to^p^jFM-r 

■£>. L^L^^. Hl**g|53M 0 0{2. icO^M^ 
Aii^fzubcom^co^mii. **gP^l 1 OtcWJtEt- 

Hi^**au^i oo^iea^n^^t^^- 

/l^fJftStt. ;nt2 0. H2<5DfSffl!«2, Sitya 

%TyT+*fcZBm't&. Z<r)a\z]yyb^m±. 
#HS#^l 1 2TSSS*l.TV^. S2i/ 3 'y htffifflS 

#-T h Z b h . fMI(2, H 3 1 0 3 tcfS 

[0046] Wx.{2, il«P-r -Y •y7°7°n-tx^2 55r 
■/dfTTHrXttJ^f, 2-5(?)Iy3 -y ht2 'QJFM 
§^^^->"C'r>-T-AAf*^Mcl O^c-v^Ll 2 
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«a*iiart-4Cuji*fiaK-ft. ; 

[0047] -y-;n 2 o«^««^tt*igffl-r-g.ii: 
StifeffiHtciB 1 ttlfttfa' 3 7f t RISK, H2 

0 1RV 1 0 50-77tfSit^n^»AP^aLTfft^ 
Sit. i2fSKl »3«ii*10 3«lAO 

1 04^gTffi^§il-g. o gS2fflSf#l 0 2XV1 0 6 

*fca»!is*Lfc*isaf*i o 1am o s^-tj 

[0 048] H3fcHLl 1 S:#BgL.T Sing L-^T>"r 
■T^fcMi, GSM90 0MHzSlfGSM1800MH 
zffl^ll^iryfti: LTt£ft£fx, Jf i L^Uft 

mTft 1 ?, f U^S^9mmtfe§. GSM 9 0 
0MHz«»4 8c?)^{i. 5 0^iL5 5mmtl> 
GSM1800MHzlf|49c0i:Ili 2 0&^ 

[0049] Hi 22kXfl 3{£, 900MHzf 
^Vl8 0 0MHz«W<0»Sf^-->'**^-. S n 
*M^9tB3*ct±, GSM900MH z«TJ±, - 1 7 
dB tflbSSft, LTG S M 1 8 0 0 MHzMt' 
fi, -34 dBfc«KS*LTV^S. S„=-6dB« 
GSM9 0 OMHzf^tll 7 8MHz (8 
MHzMl) tftl ^ LTG SMI 800MHzfl 
Tli, 180MHz (lOMHzii) TM. 

[00 50] jfcfcfMWi, GSM900MH zf«? 
J4, 1. 6dBit$)D, ^-LTGSM 1 8 0 0MHz 

wwcti, 5 . 2 d b i x'fo&, ^mcDMcom±fm 

t±, GSM9 0 0MHzffStll 0. 8dBit* 
•9. |-UGSM180 0MHzfST11 3.2 3d 
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